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costs. Field service and maintenance costs should be monitored as part of a continuous cost/performance improvement methodology. These data should be part of models that feed directly into advanced development. (More on these practices can be found in Chapter 3, Equipment Reliability and Maintenance.)
The PRP also must include a plan and process for end-of-life planning. The manufacturing business process must account for manufacturing material waste and develop cost models that provide insight into the total cost of ownership of the product. Cost-of-ownership models should include discontinued availability, archiving, recycling, and obsolescence planning for product and process.
End-to-End Infrastructure Processes
The rate of product development and improvement is closely related to the rate and cost at which feedback can be obtained and implemented. Qualitative and quantitative analysis, simulation, prototyping, and testing are key feedback mechanisms used throughout the product life cycle.
A unified design language capable of representing design intent as well as designed objects at various levels of abstraction (from functional description to 3-D geometry) would greatly improve the productivity of people involved in product realization. Because many products are designed and developed by large project teams, simultaneous information sharing among team members is important. As only a comparatively small part of the knowledge content of the PRP will be describable in analytical terms, the availability of tools for the efficient capture, representation, and verification of knowledge is essential. Simulation is as important a tool for verifying design ideas and concepts as it is for furthering intelligent manufacturing control, improving equipment reliability and maintenance, and supporting manufacturing of and with advanced engineered materials. (See Chapters 2-4.)
The practice of making product development decisions sequentially frequently leads to many iteration cycles. Design infrastructures that support multiple and simultaneous views of information allow designers to check for consistency and design integrity as well as eliminate some of these iteration cycles. Experience gained during product development that might benefit the development of similar products should be subject to capture in a continuously evolving knowledge base. Such knowledge bases should greatly reduce the time required for trial and error cyclesmodities. They will be represented by images in the information plane where organizational and technological transactions will occur much more rapidly. Com-r prod-                  to
